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INVENTION DESCRIPTION 

Describe the invention completely, using the outline given below. 



Abstract of the Invention [Briefly describe the invention] 

A number of vaccination strategies utilize dendritic cells (DCs) to immunize. While DCs are potent inihators of immune 
responses their utility as vaccines may be limited by their relatively short in vivo lifespans. We have discovered a new gene in 
DCs that regulates DC apoptosis and have developed a strategy to inhibit expression of this gene, and by domg so, have shown 
that we can significantly enhance immune responses. This gene, termed , MINOR, for Mitogen Induced Nuclear Orphan 
Receptor is a member of the Nur77 family of apoptosis-inducing genes, and its expression is highly and selectively upregulated 
in mature DCs, and, our data suggest that it plays a role in natural DC apoptosis. In order to enhance DC survival and 
function we have developed a novel approach of inhibiting DC apoptosis via small interfering RNA (siRNA) technology. 
Our data suggest that inhibition of this gene leads to improvement of ex vivo DC vaccines and also utilize our system of bone 
marrow transplantation (BMT) with gene modified hematopoietic stem cells (HSCs) to analyze its effects on de novo 
generation of DCs in vivo. 



2. Problem Solved [Describe the problem solved by this invention] 

Dendritic cell vaccines have been developed for therapeutic use by generating the DCs both in vivo and m vitro, through 
various methods. However, these strategies have not been highly effective. Improving vaccination strategies for tumors is a 
significant goal of immunotherapy. It now appears that DC vaccines can elicit strong immune responses, but they are limited 
in part by their short lifespans in vivo. While much emphasis has been placed in studying antigen (Ag) uptake, processing and 
presentation as well as costimulatory signal delivery by DCs, little is known about regulation of DC lifespan. Through 
investigating the unique pattern of gene expression, in DCs, we have identified one whose expression may be at least partly 
responsible for limiting the efficacy of DC vaccines due to its observed apoptosis-inducing effects. We show that by inhibiting 
this gene that we can prolong survival of DCs and also enhance immune responses. Thus, this is a novel approach to 
improving DC vaccines. (Claims on attached page) 



niipivjviiig, t uvvniv^. v—'— — * s — e. . — — 

3 Novelty [Identify those elements of the invention that are new when compared to the current state of the artj 

' This report describes a new gene that is important for DC function. Expression of the new gene, MINOR, regulates 
apoptosis in DCs and is likely to be a limiting factor in immunogenicity of these cells. Inhibition of this gene 
provides a novel means to prolong the immune response in a number of settings. Potentiation of gene expression 
may also provide a means to inhibit the immune response in order to target hyper or autoimmune type processes. 



^. Detailed Description of the invention: 

On a separate page(s), attach a detailed description of how to make and use the invention. The description must contain 
sufficient detail so that one skilled in the same discipline could reproduce the invention. Include the following as necessary: 

1- data pertaining to the invention; 

2- drawings or photographs illustrating the invention; 

3- structural formulae if a chemical; 

4- procedural steps if a process 

5- a description of any prototype or working model; 

In general, a manuscript that has been prepared for submission to a journal will satisfy this requirement. 



5. Workable Extent/Scope [Describe the future course of related work, and possible variations of the present 
invention in terms of the broadest scope expected to be operable; if a compound, describe substitutions, breadth of 
substituents, derivatives, salts etc., if DNA or other biological material, describe modifications that are expected to 
be operable,' if a machine or device, describe operational parameters of the device or a component thereof, 
including alternative structures for performing the various functions of the machine or device] 

Future plans will center on applying inhibition of this gene in order to enhance immunogenicity in a number of different 
types of vaccine therapies. In addition, investigation into immunosuppression by potentiating expression of this gene is another 
therapeutic goal. ■ — 
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2. Problem Solved - continued: 



Claims: 



1 . A new dendritic cell-selective gene, MINOR, capable of inducing apoptosis in dendritic cells 

2. Manipulation of MINOR to develop vaccines for cancer through ex vivo DC-based vaccines using 
molecular targeting, e.g, siRNA. 

3. Manipulation of MINOR to develop vaccines for cancer through ex vivo DC-based vaccines using 
molecular targeting, e.g, signal transduction inhibitors. 

4. Manipulation of MINOR to develop vaccines for cancer through ex vivo DC-based vaccines using 
cell based targeting, e.g, cellular delivery of MINOR targeting molecules. 

5. The use of MINOR reagents to classify and/or isolate specific populations of DCs. 

6. Manipulation of MINOR to develop vaccines for cancer through blood or marrow transplantation 
with gene modified cells for transplant, by means of introduction of MINOR inhibiting sequences or 
genes. 

7. Manipulation of MINOR to develop vaccines for cancer through blood or marrow transplantation 
with cells for transplant treated with MINOR-targeted signal transduction inhibitors or by using cell- 
based inhibition for delivery to the stem-progenitor cells used for transplant. 

8. Manipulation of MINOR by molecular targeting, e.g, siRNA, to develop antigen specific immunity 

9. Manipulation of MINOR by molecular targeting, e.g, signal transduction inhibitors, to develop 
antigen specific immunity. 

10. Manipulation of MINOR by cell based targeting, e.g, cellular delivery of MINOR targeting 
molecules.to develop antigen specific immunity. 

11. Manipulation of MINOR to enhance general immunogenicity of cells by cell based targeting, e.g, 
cellular delivery of MINOR targeting molecules. 

12. Manipulation of MINOR to enhance general immunogenicity of cells by gene based approaches for 
targeting MINOR in immune cells. 

13. Manipulation of MINOR to develop vaccines for viral and or bacterial disease for therapy and 
prophylaxis. 

14. Manipulation of MINOR to develop vaccines for immunodeficiencies of unknown origin through 
inhibition of MINOR to enhance immunogenicity, by siRNA, small molecular weight compounds, or 
cell based approaches. 

15. Manipulation of MINOR in antigen presenting cells by gene or cell-based approaches, to develop 
novel adjuvants for vaccines for cancers and infectious disease. 

16. Potentiation of MINOR as an immunosuppressant for autoimmune or hyperimmune syndromes or to 
induce tolerance 
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